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WHAT IS CLAIMED IS: 

1 . A ball grid array package comprising a*base IC structure, the base ICstructuie 
comprising: 

a base substrate having a first base substrate face, a second base substrate face 
opposite to said first base substrate &ce, a base substrate opening e?ctending betv^een said 
first base substrate face and said second base substrate face, and a base conductor; 

a first semiconductor chip, comprising a first chip face, a second chip face opposite to 
said first chip face, and first bond pads disposed ever said base opting; and 

a first plurality of wires disposed to pass through said substrate base opening and 
electrically connecting said first bond pads to said base conductor. 

2. A ball grid array package according to claim 1, wherein: 

said base substrate fiutfaer comprises a plurality of vias extending between said first 
base substrate &ce and said second base substrate &ce; 

said base conductor extends through said vias; and 

said base substrate further comprises a layer of solder mask disposed on portions of 
said first and second chip faces. 

3. A ball grid array package according to claim 1, further comprising: 
a secondary IC structure, comprising: 

a secondary substrate having a first secondary substrate face, a second 
secondary substrate face opposite to said first secondary substrate &ce, a secondary 
opening extending between said first secondary substrate face and said second 
secondary substrate face, and a secondary conductor; 
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a second semiconductor chip, comprising a second cUp face, a second chip 
&ce opposite to said second chip &ce» and second bond pads disposed over said 
secondary opening; and 

a second pluralily of wires electrically connecting said second bond pads to 
said secondary conductor fluough said secondary opening; and 
a first encapsulant filling said secondary opening around said second plurality of 
wires and covering said second secondary substrate &ce. 

4. The ball grid array package according to claim 3, wherein 

said secondary IC structure is mounted on said base IC structure, and 
further comprising a Ihurd plurality of wires connecting said secondary IC stmcture to 
said base IC stmcture. 

5. The ball grid array package according to claim 4, further comprising molding 
compound ericapsulating at least portions of said base IC stmcture and said secondary IC 
stmcture. 

6. The ball grid array package according to claim 5, wherein said molding compound 
encapsulates said third plurality of wires. 

7. The ball grid array package according to claim 5, wherem said first secondary chip 
&ce is fi:ee of said molding compound. 

8. Tlie ball grid array package according to claim 3, further comprising: 
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at least one additional of said secondary IC structure mounted over said first 
secondary chip face; and 

respective vmes connecting a conductive portion of said at least one additional 
secondary IC structure to said base IC structure. 

9. The ball grid array package according to claim 3, furfh^ comprising a thermal 
dissipation element disposed over said first secondary chip fiice. 

10. A method of assembling a ball grid array package, comprising: 

providing a base IC structure, coniprising a base substrate and a first semiconductor 
chip mounted on said base substrate in a die-down configuration; 

linking the bond pads of tiie base chip to the base substrate using the first plurality of 

wires; 

providing a first secondary IC structure, comprising a secondary substrate and a 
second semiconductor chip mounted on said second substrate in a die-down configuration; 

mounting the first secondary IC structure to said base IC structure; 

electrically cormectmg a conductive portion of said secondary IC stmcture to a 
conductive portion of said base IC structure using at least a second plurality of wires, and 

encapsulating said base IC stmcture and said first secondary IC stmcture, including 
said first plurality of wires and said second plurality of wires. 

1 1 . The method of claim 10, wherein said encapsulating step comprises first 
encapsulating said first secondary IC stmcture and subsequentiy encapsulating said base IC 
stmcture and said first secondary IC stmcture, together with said first and second plurality of 
wires. 



-19- 



wo 2004/088727 PCT/IB2004/001734 

12. The method of claim 10, further comprising: 

providing a second secondary IC stmcture, comprising a secondary substrate and a 
semiconductor chip mounted on said secondary substrate in a die-down configuration; 

encapsulating said second secondary IC stmcture, such that encapsulant forms a 
substantially planar surface on the underside of said secondary IC stracture; 

mounting the substantially planar sur&ce of said encapsulant to said first secondary 
IC structure; 

electrically connecting a conductive portion of said second secondary IC structure to a 
conductive portion of at least one of said base IC structure and said first secondary IC 
structure; and 

connecting the second secondary IC structure to at least one of the base IC stmcture 
and the first secondary IC stmcture using aplurality of wires. 

13. The method of claim 1 0, further comprising encapsulating at least part of the base IC 
stmcture and the secondary IC stmcture. 

14. The method of claim 12, further comprising encapsulating at least part of the base IC 
stmcture, the first secondary IC stmcture and fbe second secondary IC structure. 

15. The method of claim 14, further comprising attaching solder balls to the base IC 
stmcture. 

1 6. The me&od of claim 1 S, further comprising singulation of the entire BGA stmcture. 
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17. A ball grid array package, comprising: 

a base structure having a first opening; 

a first IC chip on the base structure, over the first opening, the first IC chip being 
electrically connected through the first opening to a conductor of the base structure; 

a second structure over the first IC chip, having a second opening; 

a second IC chip on the second structure, over the second opening, the second IC chip 
being electrically connected flirough the second opening to a conductor of the second 
structure; and 

an electrical connection firom the base structure to tiie second structure. 

18. The ball grid array package as set forth in claim 1 7, fiirfher comprising an encapsulant 
around the first IC chip and the second structure. 

19. The ball grid array package as set forth in claim 1 8, wherein the encapsulant is also 
around the second IC chip. 

20. The ball grid array package as set forth in claim 19, wherein the encapsulant is also 
around the electrical connection fix>m the base structure to the second structure. 

21. The ball grid array package as set forth in claim 17, wherem the first IC chip and the 
second IC chip are substantially the same size. 
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